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HANS RAGNAR 
a Swedish citizen, of 



(71) I, 
LAGERGREN, a owearsn citizen. oJ 
pstennalmsgatan 89, S^li459 Stockholm, 
Sweden, do hereby declare the invention, 
for which I pray that a patent may be 
granted to me, and the method by which it 
is to be performed, to be particularly 
described in and by the following 
statement: — 

The invention relates to endocardial 
electrode devices, for example a device for 
latracardial stimulation of the heart, 
consisting of an elongate electrical 
conductor which is provided with electrical 
insulation, and an electrode head, provided 
at that end of (he conductor which is closer 
to the heart when the device is in use (the 
proximal end), for applying stimulating 
pulses to the heart when the electrode is 
introduced. The electrode head may be 
metallic and may be small and light relative 
to the size and weight of the conductor 
itself. However, it may as a result be 
difficult to locate the head on a sufficiently 
stimulation-sensitive part of the 
myocardium, and there may be a danger 
that the electrode head is shifted by 
movements of the heart owing to its small 
mass so as to be positioned on a point of the 
endocardium/myocardium where the 
energy content of a stimulating pulse is 
insufficient to stimulate the heart. 

According to the present invention there 
is provided an endocardiac electrode 
device for intracardiaHy stimulating the 
heart, comprising an elongate electrically 
conductive member insulated by a sheath of 
electrically insulative material, and a head 
portion at a proximal end of the conductive 
member, the head portion being of 
relatively massive construction as 
compared with the insulated conductive 
member and having lateral surface regions 
of electrically insulative material between 
lateral surface regions, distributed 
substantially uniformly over the surface of 
the head portion, of electrically conductive 
material which is in electrical connection 
with the said elongate electrically 
conductive member* 



An embodiment of the present invention 
can be made in which the aforementioned 
difficulty and danger are reduced in degree, 
and which nevertheless can be operated 
with stimulating pulses of low energy 
content in relation to that normally 
required for such pulses. The electrode 
head portion is large, relative to the size of 
the elongate electrically conductive 
member, while having a small conductive 
contact area with the 
endocardium/myocardium, and is of high 
weight relative to that of the elongate 
electrically conductive member, while 
being capable of being positioned for use 
and withdrawn without any problem. The 
surface of the conductive contact material 
may be so dimensioned as to be 
substantially equal to the surface area of the 
smallest known electrode heads. In this 
way, the current density produced on the 
conductive contact surface regions may be 
correspondingly high. 

The contribution made, to the total 
surface area of the electrode head, by 
insulating material results in the head 
portion being made larger and heavier, in 
relation to a head portion without insulating 
material, so that it can be more 
readily and reliably positioned on the 
endocaroaum/myocardium and can remain 
more securely positioned on the 
endocardium/myocardium despite 
movements of the heart, The conductive 
contact material is distributed laterally and 
substantially uniformly over the whole 
surface of the electrode head portion, so 
that, in positioning the head portion on the 
endocardium/myocardium, thero is a 
greater probability that conductive contact 
regions of the electrode head portion will 
be located on a particularly stimulation- 
sensitive part of the myocardium. The 
exposed surface area of the conductive 
contact material of the electrode head 
portion is preferably not larger than 15 
mm 7 , and is preferably 5 mm 2 . The exposed 
surface of the conductive contact material 
of the electrode head portion may be 
arranged in strip form (for example in spiral too 
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form), or dot-like. The electrode bead 
-portion may have a volume in the range 
from substantially 15 mn> to substantially 
« * '? m •. P re f«rab«y.sobstamiany equal to 25 
5 nun', while the weight may be in the range 
from substantially 0.30 g to substantially 23 
g. preferably 0.8 g. With such a 
construction ofthe electrode head portion 
,« £if? " be ? f su >»stanHalIy cylindrical form 
10 while its free end may be rounded. The 
conductive contact material may consist of 
strip material. The width of UkAtaSS be 
between about 0.01 mm and 0,4 mm aid is 
preferably 0.2 mm. The strip may be 
15 disposed on the cylindrical electrode head 
portion in the form of webs extendinein 

ffiffiiJSW-S * *t di ^'on of g th2 
axis thereof. The distance between adjacent 
webs can be m the range from subnaHy 
20 it ^ subsjantially 5 mm. preferably 

spiral form. In this case, the distance 

r tur "? « r tho spira> may be in 
the range from 0.S mm to 5 mm and is 

25 Preferably 2mm. The spiral mayb™ fwmed 
& V tn ? * ra ?P Bd heIically%round the 
cylmdric^ portfon of the efectrode head 
portion. The weight of the electrode held 
portion pari readily be made greater than 

30 the weights mentioned hereinbefore 
( A rehy a r ? li , aWe P^tfonlng in the right- 

3S a^A^u c **»l*fied by making 
£n 5 f5 tfode h T$ P orUon ° raa electrically 
conductive metallic core having protroding 
portions or electrically conductfvS materia? 
the interspace between the protruding 
40 ffiSSt b « in ?,«"ed with electrical 
40 insulaungmatenal. The protruding portions 
may be made in the formVribs,h?&eform 
?l a screwthread or in hedgehog form or 

aZ r? ia ° rfcr lhal the 'Wpform, « or 
45 SShJ. ke ,*"■«**■?«•« of the exposed 
th? ^'«* co "durtive contact material on 
iuf • ^ V.W head portion may be 
obtained. With i this form of consKo" 
the free end of the elongate conductor of 
the cndocardiac electrode device can be 

electrode head portion. The electrically 
conductive head would, of course. K 
jSSSEm co,m « cl "> n with the elongate 
55 devIS? ' conductIVC of the 

=i.T he . c, f ctrod . B nead portion may 
alternatively consist substanUally entirely. 

^ri ) ™ r KV af, ? < 0t . insu >ating material 

«i ^wM^l y ceramJC material or the 'ike 
60 in which case the conductive contact 
surface regions of the electrode head 

8ZS!Si Can * p ?! iea by evaporation or 
electrodepostion. Aliernatively, the contact 
regions may be formed from a cage-Iike 
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wire lattice which is at least partially filled 6S 
with insulating material. P rua "y""«' 

The conductive contact material ofthe 
£ i head P 0 "! 011 m *y be connected 
m e n^t, C i 0ngate "Really conductive 
XrSf.' S y ^ weJdi °8 or soldering; 70 
alternatively, the connection may be made 
by means of a conductive bonding agent. 

Reference will now be made, by way of 
example, to the accompanying 
diagrammatic drawing, in which Figures 1 75 
"Jco?^ re . s P° cllve L axial pari^ecUonal 
Etion. cmbod > ifl « the P" 8 *" 

Each of the Figures shows the distal end, 
with respect to a pacemaker, of an an 
endocardiac electrode device. 

.ul n ^ e Fl *if rcs ' ,ike P"« «r« labelled with 
the same reference numeral. 

In Figure I, there is denoted by I an 
elongate electrical conductor of an a< 

fe ro £\ dB ^ ce V whicn conductor is 
insulated by a sheath of electrical insulation 

* ,he P™*** end of the 
electrode device is an electrode head 3, 
which is of substantially cylindrical form on 
and lis rounded atitsfreJ end. The^rfoco 90 
of the said electrode head consists partly of 
electrically insulating material 4 compatible 
21*5 lh S hum f n P°*y and partly of 
electrically conducting contact material 5. 95 
i.?tZ 8U ™i 1 aj" 1 2 '. the contact material 
lying on the surface of the electrode head is 
or strip-form. In the case of Figure 1 the 
contact material is disposed on the 

S^V^V^"' 031 * ,e «rede head in 100 
the form, of webs extending in parallel 
relauonshm to the axis of the head" In the 

SLfh * thc conlact surf ace 

extends helically around the substantially 
cylindrical portion ofthe electrode head. la 105 
the illustrated Figures, the total length of 
the electrode head in the direction of its 
axis is 6 mm and its diameter is 3 mm. The 
total area of the contact material is 5 mm 1 . 

«f »h- S™ re \^ contact surface regions no 
of the electrode head are dot-Iike and are 
distributed over the whole area of the 
electrode head. 

In each embodiment of the present 
invention shown in Figures 1 10 3, the 115 
electrically conducting contact material 5 is 
in electrical connection with the elongate 
electrical conductor 1. B 
• i? this .paragraph, the numerical values 
indicate the range of the specific gravities, 1*) 
in g per cubic cm, of the solid insulating 
materials and plastics, which may be used 
lor the electrically insulating material 4 of 
the illustrated embodiments, following 
those numerical values: 0.5-0.9; insulating 125 
paper. 0.9-1 Q: polyethylene, polyene* 
polypropylene, unfilled rubber 
polyisobutylene; 1.0—1.2; polystyrene 
normally filled soft and hard rubber 
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cellulose ether, polymethacrylates. 
polycarbonate, LnfiHeVl polyester and epury 
resms; 1.2—lA; vulcanised fibre, cellulose 

5 ^ft r f^r ,yV K yl r ter ' tadndliig hard and 
a son Fve, phenolic resins, phenolic resin 
moulding compounds having organic 
compounds witfi organic fillers, acet&l 
™kE S: l £r l $ Pdyviaylfdene chloride, 
ia Ef-T ■ ch,on « ie ^ moulding compounds 
10 having inorganic fillers, reinforced plastics, 
indurated fabric; 1.8—2.3; silicones 
polytetrafluoroethylene and other fluorine- 
containing polymers; 2.2; quartz glass; 

15 2 ^j.5f ri ,^ r ^ n i 2 <6-2-8; steMites 
15 2.8, mica; 2.2—3.8; technical glasses 
t' ~Zt ,^ ceramic insulating materials 
containing titanium oxide, Thus the specific 
S'f the electrically insulating 

*» P??2L 4 * ,n *•» ran 8« fr <»n 0.5 to 
*u j.y g per c.c. 

It vvill be appreciated from Figures 1 to 3 
that, m each case, the axis of the cylindrical 
e ectrode head 3 is parallel to the elongate 
electrical conductor 1. It wfl also be 
25 appreciated, from th B dimensions and 
specific gravities given hereinbefore, that 

fllustrated devices is of relatively massive 

30 OSK^T^ ^ 
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WHAT ! CLAIM IS:— 
1. An endocardiac electrode device for 
intracardially stimulating the heart, 
comprising an elongate electrically 

35 fji n ^ ct \vemember insulated by asheathof 
electrically insulativc material, and a head 
portion at a proximal end of the conductive 
member the head portion being of 
relatively passive construction as 

40 compared with the insulated conductive 
member and having lateral surface regions 
or electncaflY insulativc material between 
I*u!i ^."irface regions, distributed 
substanufliiy uniformly over the surface of 

45 the head portion, of electrically conductive 
material which is in electrical connection 

22 r e •"oBgate electrically 
conductive member. 

«n »v fi??' km J $ clailxied in Claim 1, wherein 
50 the total surface area of all the surface 
regions of electrically conductive material 
of the head portion is not more than 15 
mm*, 

« i 3 * £ device as claimed in 
55 claim 2 wherein the said total surface 
area is 5 mm 3 . 

4. A device as claimed in claim 1, 2 or 3, 
wherein the said head portion has a volume 
in the range from substantially 15 mm* to 

60 substanUaJTy 60 mm 3 , and ha* a weight in 
the range from substantially 0.30 * to 
substantially 2.0 g. y g 

5. A device as claimed in claim 4, wherein 



the said bead portion has a volume 
substantially equafto 25 mm? 65 

6. A device as claimed in claim 4 or 5, 
wherein the said head portion has a weieht 
substantially equal to OB 8 

7. A device as claimed in any preceding 
claim, wherein the said head portion is of 70 



7"T f . * r L,|C saju neau portion is of 
substantially cylindrical form having an axis 
2?if5 d i" g substantially parallel to a 
longltudmal axis of the said elongate 
. electrically conductive member, the said 
head portion being rounded at its free end. 75 

5. A device as claimed in any preceding 
claim, wherein the said surface regions of 
Hke y conductive material are dot- 

9. A device as claimed iq any one of so 
claims 1 to 7, wherein the said surface 
regions of electrically conductive material 
are in strip form* 

10. A device as claimed in claim 9 
wherein the said electrically conductive fts 
material is also in strip form, wnsracwv * 85 

II- A device as claimed in claim 9 or 10. 
wherein the width of the strip or strips is in 
the rente from substantially 0.01 mm to 
substantially 0.4 mm, on 

12. A device as claimed in claim 11. 
wherein the width of the strip or strips is 
substantially equal to 0.2 mmf 

13. A device as claimed in any one of 
claims 9 to 12, wherein the said surface 95 
regions of electrically conductive material 

are parts of a spiral. 

14. A device as claimed in claim 13 
wherein successive turns of the spiral are 
separated by a distance in the range from 100 
substantially 0.5 mm to substantially 5 mm. 

15. A device as claimed in claim 14. 
wherein the said distance is substantiallv 
equal to 2 mm. y 

16. A device as claimed in any one of 105 
claims 13 to 15, when read as being 
appended to claim 7, wherein the said spiral " 
ts in the form of a helix extending along the 
head portion. 

17. A device as claimed in any one of mo 
claims 9 to 12, wherein the said surface 
regions of electrically conductive material 
consist of a plurality of strips which extend 
parallel to one another. 

18. A device as claimed in claim 17, when 1 15 
read as being appended to claim 7, wherein 

the said plurality of strips extend substan- 
tially parallel to the said axis. 

19. A device as claimed in claim 18 
wherein the distance between adjacent 120 
strips is in the range from substantially 0 5 
mm lo substantially 5 mm, 

20. A device as claimed in claim 19, 
wherein the distance mentioned in claim 19 

is substantially equal to 1,5 mm. 125 

21. A device as claimed in any one of 
claims 1 to 9, or as claimed in any one of 
claims 11 to 20 except when read as being 
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appended to claim 10, wherein the said 
head portion comprises a core of 
electrically conductive material in 
e ectneal connection with the said elongate 
electrically conductive member, from 
wnjch core extend portions or electrically 
conductive materia! which provide the said 
surface region* of electrically conductive 
material, the interspace between the 
portions which extend from the said core 
being filled with electrically insulative 
materia] which provides the said surface 
regions of electrically insulative material. 

J2 r A device as claimed in any one of 
claims 1 to 7, wherein the head portion 
consists of a wire lattice cage which 
provides the said surface regions of 
&*"°dly conduct ve material, there 
being electrically insulative material within 
the said cage, which electrically insulative 
materia! provides the said surface regions of 
electrically insulative material. 



23. A devjee as cJaimed in any preceding 
claim, wherein the electrically insulative 
material of the head portion has a specific 
gravity, m the range from substantial^ 0 5 e 
per cc. to substantially 3.9 g per cc. ' 

- ?*• An jwdocHidbc electrode device for 
intracardialJy stimulating the heart, 
substantially as hereinbefore described with 
reference to Figare I, 2 or 3 of the' 
accompanying drawing. 



HASELTINE LAKE & CO., 
Chartered Patent Agents, 
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